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DETAILED ACTION 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-22 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claims 1 and 2, the composition ratio of In is not clear. Applicant states in the 
Remarks of 3 October 2006 that "the composition ratio is the ratio of atoms to the whole 
number of atoms constructing the semiconductor." (page 6, sixth paragraph). The 
paragraph then considers the example of AIGalnN, and concludes with the statement, 
"the composition ratio x of In is the ratio of the number of atoms of In to the whole 
number of atoms (AI+Ga+ln)." So which is it? The whole number of atoms in the 
semiconductor would include the number of atoms of N, as well as the number of atoms 
of Al, Ga, and In. So does the composition ratio of claims 1 and 2 refer to the ratio of 
the number of In atoms to the number of AI+Ga+ln atoms? Or does the composition 
ratio of claims 1 and 2 refer to the ratio of the number of In atoms to the number of 
AI+Ga+ln+N? Applicant states that the specification at page 4, lines 7-1 3, makes clear 
the meaning of the term composition ratio. This paragraph uses the term, but its 
meaning is not set forth. Also, the term is used throughout the art, but sometimes it 
means the ratio as compared to the total number of atoms in the semiconductor, and 
sometimes it means the ratio as compared only to the type III atoms (assuming a lll-V 
semiconductor). So the metes and bounds of the claims are still not clear. 
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Also, claim 5 refers to a gradient of the function a, where a is varying with z. 
Claim 1 does not set forth explicitly the requirement that this function have a well- 
defined gradient at each place. Yet claim 5 would not make sense unless the function 
does have a well-defined gradient at each place. So, does claim 1 require implicitly that 
the function a has a well-defined gradient at each place? Or is this a requirement only 
of claim 5? In other words, as noted by the European examiner, a rectangular wave 
would have a waveform, with a given period, as in the reference of Kneissl et al. Such a 
waveform could correspond to stepwise variation in composition, but at the position of 
the step there would not be a well-defined gradient. Delta doping could also give rise to 
a periodic waveform with no well-defined gradient. Perhaps the claim limitation in 
claims 1 and 2 of an active layer "having a single layer structure" is intended to exclude 
such waveforms (because one could always say that the steps of a rectangular 
waveform are different layers). But the record is not really clear as to whether claims 1 
and 2 require a smooth variation in the In concentration, or whether the claims 
encompass discontinuous variations in the In concentration. 

Examiner assumes that the composition ratio of claims 1 and 2 probably refers to 
the ratio of In to the total of the type III atoms in the material (because one would tend to 
associate the claim language with the "x" in the formulas). Also, the claims are 
understood to require a smooth variation in the In concentration. The prior art does not 
appear to teach the subject matter of the pending claims, based on these assumptions. 
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But some clarification is needed, as noted above, in order to understand what is actually 
encompassed by the claim language. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to S. Crane, whose telephone number is (571) 272-1652. 

The fax phone number for the organization where this application or proceeding 
is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only.- 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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